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10 時は 352.1 ± 51.87 ミリ秒，12 時は 350.6 ±
75.48ミリ秒，14時は358.4± 70.52ミリ秒，16時
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V-alert V-sleepy V-tired SSS MSLT 反応時間 P300潜時 P300振幅
V-alert -
V-sleepy -0.659 -
V-tired - 0.347 0.400 -
SSS -0.316 0.579 0.470 -
MSLT 0.002 - 0.128 - 0.038 - 0.288 -
反応時間 0.074 0.016 - 0.146 0.008 0.154 -
P300潜時 0.016 - 0.044 0.160 0.075 - 0.302 - 0.025 -





は331.9± 67.92，18時は 325.7± 51.60ミリ秒に
対し，BL条件では，10時は314.0±33.55ミリ秒，









P300 潜時の平均は，RL 条件では，10 時は
385.5± 24.43ミリ秒，12時は 394.0± 35.73ミリ
秒，14時は394.0± 36.19ミリ秒，16時は396.0±
29.23，18時は389.0± 26.65ミリ秒に対し，BL条
件では，10 時は 355.0 ± 27.49 ミリ秒，12 時は
360.0± 20.82ミリ秒，14時は 336.5± 24.84ミリ
秒，16時は353.0± 23.24ミリ秒，18時は359.0±
38.57 ミリ秒であった。光条件と時刻の 2 要因
ANOVAの結果，BL条件では，有意にRL条件よ





時は-2.6± 3.56μ V，12時は-3.1± 3.69μ V，14













































0.70，12時は 3.1± 0.74，14時は 3.3± 0.95，16
時は3.4± 0.84，18時は2.8± 0.79に対し，BL条
件では，10時は 3.0 ± 0.67，12時は 3.0 ± 0.82，
14 時は 3.1 ± 0.74，16 時は 3.0 ± 0.67，18 時は
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The effects of intermittent bright light exposure during daytime
on daytime sleepiness, the multiple sleep latency test and P300
TAKAHASHI Toshiharu
While phase shifting effects of bright light (BL) by the circadian system have been well investigat-
ed, relatively less attention has been paid to its direct effects on psychological function. The aim of
this study was to understand whether daytime sleepiness and selective attention could be improved
by BL exposure. We analyzed the diurnal changes of sleepiness, P300 (an auditory event-related
potential that reflects cognitive function), and performance test during the daytime. Ten healthy
young volunteers (six males and four females, mean age 21.11years: range 18-24 years) participated
in the experiment after informed consent. For the 7 days before the experiments, their regular sleep-
wake patterns were confirmed by Actiwatch (Respitronics, USA). On the experimental day, subjects
wore a goggle from their home to the lab to avoid exposure to sunlight. Each of the subjects partici-
pated in two experiments: exposure to ordinary room light (RL, <300 lx) and exposure to BL of more
than 3,000 lx from 9:00 to 18:00 except during the MSLT and the P300 evaluation. We examined MSLT
and P300 every 2 hours using EEG equipments (Nihonkoden, Japan). P300 was computed with a soft-
ware developed by Miyukigiken, Japan. The subjects estimated their subjective symptoms on visual
analog scale and Stanford Sleepiness Scale. Compared to RL condition, objective and subjective
sleepiness measured by the MSLT and Sleepiness Scales significantly decreased under BL condition
(F=6.70, p<0.05; F=21.19, p<0.005, respectively). The average latency of P300 shortened significantly
(F=33.58, p<0.001), and the amplitude of P300 increased significantly (F=6.47，p<0.05) under BL
condition. Reaction time in oddball paradigm shortened significantly (F=13.18, p<0.01). Time effect
was seen in MSLT and reaction time (F=7.31, p<0.001; F=3.66, p<0.05, respectively). Sleep latency
and reaction time at 10:00 were significantly shorter and longer, respectively, than those at 18:00.
Intermittent exposure to BL during daytime counteracts sleepiness. The reduction of sleepiness by
BL exposure may improve selective attention and prevent mistakes. Time dependent effect of BL
exposure may exist, but the training effect of the performance test may also need to be considered.
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